Massively Multiplayer Online Role-Playing Games (MMORPG) are video games with special characteristics, which are a persistent immersive online virtual world with the creation of an avatar and an important social aspect.
Introduction


Massively Multiplayers Online Role Playing Games (MMORPG) are video games that require an Internet connection and have the distinctive feature to combine at the same time a large number of players in the same persistent and immersive virtual world. Players are represented by a virtual character, or avatar, which is actually a virtual identity they create from scratch (physical characteristics and personality) and who will be able to evolve (Griffiths, Davies, & Chappell, 2004; Wan & Chiou, 2006) .
Several studies have attempted to highlight the variables that could be predictive of intensive use of online video games. There seems to be a link between the age of the players and the intensity of their practice: the younger the players, the more intensely they play online video games (Griffiths et al., 2004; Caplan, Williams, & Yee, 2009 ). Self-esteem has received little attention in relation to the use of online video games. However, it has been shown that a low self-esteem predicts problematic use (Ko, Yen, Chen, Chen, & Yen, 2005; Lemmens, Valkenburg, & Peter, 2011) . A high level of anxiety and depressive symptoms have been observed in people with problematic use of online games (Whang, Lee, & Chang, 2003; Caplan et al., 2009; Longman, O'Connor, & Obst, 2009; Mentzoni et al., 2011; Scott & Porter-Armstrong, 2013) . A decrease of psychological well-being and daily life satisfaction among players with excessive practice have also been demonstrated (Ko, et al., 2005; Mentzoni et al., 2011; Kowert, Vogelgesang, Festl, & Quandt, 2015) .
Online video games encourage exchanges between the players by developing virtual socialization, thanks to specialized discussion forums (Cole & Griffiths, 2007) . This social aspect which is present in MMORPG, makes intensive practice of these games different from that of offline games (Lo, Wang, & Fang, 2005) . Online players would be or would have the feeling of being in trouble in their relationships to others (Longman et al., 2009 ). The game would be an escape from this reality and allow them to counter their feelings of personal worthlessness, nonrecognition and loneliness (Wan & Chiou, 2006) . Thus, for intensive online gamers, replacing the real by the virtual would be the only conceivable way of life, the online universe allowing them to express themselves in a way that is not possible in real life (Cole & Griffiths, 2007) . It would allow recognition by others and a sense of existence that are not present in real life. Hence, some authors have proposed that social interaction in the virtual world is a determining factor in motivating users to stay online for long periods (Ng & Wiemer-Hastings, 2005) .
However, various studies investigating players' interpersonal relationships show conflicting results. Notably, intensive online have few social relations or poor quality of social relations compared to other players (Lo et al., 2005; Longman et al., 2009) . Other authors discuss the social potential of MMORPG and the positive effects of this type of game, by showing that many players create online friendships (Lo et al., 2005; Zhong, 2011) . The game would satisfy a desire for interpersonal relationships (Ko et al., 2005; Williams, 2006) . Furthermore, although this virtual world can lead to isolation in real life and to a break with reality, online video games can be perceived by players as a means of socialization to overcome their loneliness and to feel part of an online network (Hsu, Wen, & Wu, 2009; Martončik & Lokša, 2016) . For many players with an intensive practice of MMORPG, a kind of dependency will develop in particular with the strong feeling of affiliation with the virtual community that will affect their daily lives with a significant impact on their actual social life (Lo et al., 2005; Hsu et al., 2009) . Online video games would respond to a search for social contact.
The objective of this study was to determine the predictive factors of intensive practice of MMORPG by investigating several psychosocial variables often involved in intensive practice of online video games: anxiety, depressive symptoms, self-esteem, life satisfaction, quality of interpersonal relationships and feeling of social belonging.
Material and Methods
Participants and Procedure
Participants had to be over 18 years old, speak and read French and play MMORPG daily. Participants were recruited online on French forums (general online video games forums and specialized in MMORPG). After agreement of the forums' moderators, a message explaining the study with an URL towards questionnaires was posted. Before filling out the various scales, participants had access to the information letter and to the consent form, which they had to validate to participate to the study. Participants were informed of the goals and methods of the study. They were also informed that their involvement in the research was completely PSYCHOLOGICAL PREDICTORS OF INTENSIVE PRACTICE 678 voluntary, that responses were anonymous and that they were free to withdraw at any time.
Measures
Sociodemographic characteristics and gaming. A sociodemographic data questionnaire was created to collect diverse information (gender, age, marital and professional status, level of education).
A questionnaire on the participants' gaming habits was also built to gather information about the gaming practice (online video games played, time spent playing, seniority of the practice).
Intensity of the gamers' practice. Given the absence of a test adapted in French for assessing online video games dependence, we chose two tools, among the most used in recent studies, to measure the intensity of the gamers' practice: the Internet Addiction Test (validated in French) and the Problem Video Game Playing Questionnaire (translated into French).
The Internet Addiction Test (IAT) (Young, 1998; Khazaal et al., 2008 ) is a self-report questionnaire which assesses cyberdependence and contains 20 items with answers on a Likert scale ranging from 0 to 5. Frequent problems due to Internet use are found from a score of 50. Its internal consistency is high (α = 0.87).
The Problem Video Game Playing Questionnaire (PVP) (Tejeiro & Bersabé Moran, 2002; Bioulac, Arfi, Michel, & Bouvard, 2010 ) is a self-administered questionnaire, based on diagnostic criteria of DSM-IV substance dependence and pathological gambling, which assesses the problems associated with the use of video games. It consists of 9 items, to which the subject must answer yes or no. The total score reflects the severity of the problems, but does not establish a diagnosis of addiction. This questionnaire was initially validated on an adolescent population (Tejeiro & Bersabé Moran, 2002) . Recently, Tejeiro, Espada, Gonzalvez, and Christiansen (2016) conducted a study validating the PVP on an adult population. The Cronbach's alpha was 0.58.
An overall score was established to evaluate the intensity of game practice by adjusting the IAT and PVP scores and by adding them up (> 50 indicated an intensive practice of MMORPG).
Depressive symptoms. The Beck Depression Inventory (BDI-13) (Beck & Beamesderfer, 1974; Bourque & Beaudette, 1982 ) is a self-report questionnaire consisting of 13 items evaluating the intensity of depressive symptoms. For each item, the subject must choose between four proposals with a score ranging from 0 to 3. The total score ranges from 0 to 39. The internal consistency was high (α = 0.85).
Anxiety. Gamers' anxiety was measured using the State-Trait Anxiety Inventory (STAI-Y) (Spielberger, 1983; Schweitzer & Paulhan, 1990 ) which assesses both state anxiety and trait anxiety. This self-questionnaire consists of 20 items for each scale, and answers are listed on a Likert scale ranging from 1 to 4. The total score therefore ranges from 20 to 80. The Cronbach's alphas were 0.90 (trait anxiety) and 0.91 (state anxiety).
Self-esteem. Self-esteem was measured by the Rosenberg Self-Esteem Scale (RSES) (Rosenberg, 1965; Vallières & Vallerand, 1990) . It consists of 10 items in the form of statements, for which it is asked to position oneself to respond on a scale of four proposals ranging from "Strongly disagree" to "Strongly agree". The total score ranges from 10 to 40. The internal consistency was high (α = 0.90).
Life satisfaction. The Life Satisfaction Scale (LSS) (Diener, Emmons, Larsen, & Griffin, 1985; Blais, Vallerand, Pelletier, & Brière, 1989 ) is composed of 5 items for which the subject specifies the level of agreement on a 7 points Likert scale, ranging from "Strongly disagree" to "Strongly agree". The Cronbach's alpha was 0.90.
Interpersonal relationships. The Interpersonal Relationships Quality Scale (IRQS) (Senécal, Vallerand, & Vallières, 1992) consists of 4 statements measuring the quality of interpersonal relationships, for which the PSYCHOLOGICAL PREDICTORS OF INTENSIVE PRACTICE 679 assessment is made on a Likert scale ranging from 0 to 4 points. This produces a score that ranges from 0 to 16. The internal consistency was high (α = 0.94).
Feeling of social belonging. The Feeling of Social Belonging Scale (FSBS) (Vallerand & Richer, 1998 ) is composed of 10 items for which the subject specifies his level of agreement on a scale ranging from 1 ("Strongly disagree") to 7 ("Strongly agree"). The total score is between 10 and 70. The Cronbach's alpha was high (0.96).
Data Analysis
Data were analyzed using SPSS 22. In order to investigate the relationships between the variables studied and the intensity of practice of MMORPG, we performed correlations (Pearson correlation coefficient). Moreover, hierarchical multiple regression models were performed to meet the objective of this study.
Results
Sociodemographic and Game Practice Data
A total of 313 French MMORPG gamers completed the online questionnaires. The majority of participants were male (85.4%). The age of participants ranged from 18 to 49 years (M = 26.95, SD = 6.71). The majority of the participants were single (55.6%) and employed (55.9%). They reported they had been playing MMORPG for more than 5 years (78.6%) and they played MMORPG more than 15 hours per week (56.2%).
Questionnaire Results
The game practice intensity score (IAT and PVP) extended from 6 to 154 (M = 64.78, SD = 30.99). A total of 136 players (43.5%) were over the mean for the game practice intensity score.
Overall, participants were experiencing low levels of depressive symptoms (M = 3.62, SD = 4.62) and low anxiety (M = 37.75, SD = 10.65). Self-esteem (M = 33.39, SD = 6.21), life satisfaction (M = 24.04, SD = 6.73), quality of interpersonal relationships (M = 49.42, SD = 15.53) and feeling of social belonging (M = 45.68, SD = 13.95) were about average. Table 1 gathers the descriptive analyses for all participants, and for players under ("no intensive practice") and over ("intensive practice ") the mean of the game practice intensity score. 
Relationship Between the Variables and the Intensity of Practice
The intensity of game practice was positively correlated with depressive symptoms (r = 0.503, p < 0.01) and anxiety (r = 0.445, p < 0.01): stronger depressive symptoms and higher anxiety were related to intensive game practice.
Moreover, significant negative correlations between the intensity of practice and self-esteem (r = -0.456, p < 0.01), life satisfaction (r = -0.407, p < 0.01), quality of interpersonal relationships (r = -0.373, p < 0.01) and feeling of social belonging (r = -0.375, p < 0.01) were found.
Results of the relationship between the variables and the intensity of practice are summarized in Table 2 . 
Hierarchical Multiple Regression
In order to investigate the predictive power of the variables studied on the intensity of game practice, we gathered them and performed a hierarchical multiple regression, with the score of intensity of practice as the dependent variable.
We conducted a hierarchical multiple regression in 3 steps. The first step allowed us to study the predictive power of age. The second stage focused on social variables (life satisfaction, quality of interpersonal relationships, feeling of social belonging). Finally, the third and last step allowed us to integrate the psychological variables (depressive symptoms, anxiety, self-esteem).
The results showed that age in the first step, explained 4.7% of the variance of the intensity of game practice (F = 16.425, p < 0.001). When adding social variables, the model was significantly improved (F = 23.384, p < 0.001) and the independent variables explained 22.3% of the variance.
The final model accounted for a substantial amount of the variance in the dependent variable (29.4%) when psychological variables were entered (F = 19.603, p < 0.001). Results indicated that age (b = -0.134, p = 0.007), depressive symptoms (b = 0.313, p < 0.001) and feeling of social belonging (b = -0.186, p = 0.001) were all strong significant predictors of the intensity of game practice.
The results of this hierarchical regression are summarized in Table 3 . 
Discussion and Conclusion
This study aimed to determine predictive factors of intensive practice of MMORPG in adult gamers. The distinguishing feature of this study was the use of an overall score for measuring the intensity of game practice, using two questionnaires, the first assessing the use of Internet (IAT) and the second focusing on the game practice (PVP). This dual tool had the advantage of taking into account the two specificities of the online "world" and the context of the game.
We demonstrated that there is an association between intensive practice of MMORPG and some psychosocial characteristics of the players. The more a player plays, the more he would have a weak self-esteem, a low satisfaction of life, a poor quality of interpersonal relationships and a low sense of social belonging in real life. Although most studies that have focused on adolescents and young adults and have shown that these age categories have different characteristics from those of adults, our results are found in both adolescents (Ko et al., 2005; Lemmens et al., 2011) and adults (Hsu et al., 2009; Mentzoni et al., 2011) .
In addition, our study showed that the more intensive the practice, the more players have a depressed mood and major anxiety. Our study's results were obtained with a measure of the intensity of online game practice, unlike what can be found in the literature, which either assesses Internet online practice or gaming practice, but not both (online gaming) (Whang et al., 2003; Caplan et al., 2009; Mentzoni et al., 2011) .
Hierarchical multiple regression also showed the existence of several predictors in the model we proposed. Indeed, age, depressive symptoms and feelings of social belonging are strong predictors of the intensity of MMORPG practice. Thus, young players with depressive symptoms and a low feeling of social belonging are more likely to practice intensely MMORPGs. These results are reminiscent of the notion of refuge in the virtual proposed by some authors (Wan & Chiou, 2006) that would allow players with difficulties in real life to invest an environment that suits them better. Nevertheless, low self-esteem, low life satisfaction and poor interpersonal relationships in real life do not seem to be predictive of excessive practice of online video games in our model. It thus contradicts the studies that state self-esteem, anxiety and quality of interpersonal relationships as explaining factors of this intensive practice (Ko et al., 2005; Lemmens et al., 2011; Mentzoni et al., 2011; Kowert et al., 2015) . These conflicting results may be explained, at least partly, by the fact that our population was composed of adult participants with an average age of 26.95 years.
The character of our research is explorative and this study has limitations. First, the absence of consensus for a common assessment test to measure the intensity of practice made it difficult to compare our results with those of other studies, given the variety of tools used to measure the intensity of the practice of online video games (practice time, MINI, IAT, PVP, GAS). Second, this study was carried out online, which is also a limit in several respects. The obtained sample cannot be considered representative for all gamers of MMORPGs.
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Firstly, the tools used have been validated for paper use but not online. Furthermore, the award took place on the Internet and all participants were recruited on forums, which may create a bias in the answers that were given.
To conclude, our results highlighted the link between intrapersonal (anxiety, depressive symptoms, self-esteem, life satisfaction) and interpersonal (quality of relationships, feeling of social belonging) difficulties and the intensity of practice of MMORPG. In addition, some characteristics are predictive of the intensive use of MMORPG.
In the light of these results, future studies should focus on the characteristics that would predispose players to intensive practice based age and therefore investigate the reasons or motives that drive players to involve intensely in the virtual world by virtue of their personal characteristics.
Funding: This research was supported by grants from the Française des Jeux (FDJ), GIS Game and Society. The funding organization had no role in the design or conduct of the study; data collection, analysis, and interpretation; preparation, review and approval of the manuscript.
